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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S85Results:Magnetic collectionwas able to collect a measurable amount of
CTX-II from bovine synovial ﬂuid (Figure 3). The amount of antibody
following magnetic collection can be quantiﬁed using HRP analysis
(Figure 4), and the amount of biomarker following magnetic collection
can be quantiﬁed using ELISA. Combined, these data along with the
calibrations described in Figure 2 can be used to determine the initial
amount of biomarker within a joint.
Conclusions:We have developed a newmagnetic harvesting technique
for the analysis of joint-level OA biomarkers. Moreover, since the
magnetic collection is not dependent upon the removal of synovial
ﬂuid, magnetic collection could potentially be used to collect
biomarkers from small joints with complex geometries, such as the
metacarpophalangeal joints. While further work is necessary to
demonstrate clinical safety, magnetic collection may be used more
immediately as a research tool to better understand joint-level molec-
ular changes occurring within rodent preclinical OA models.Figure 3. CTX-II collected from bovine synovial ﬂuid in vitro.Ă
Figure 4. Determination of the amount of total antibody collected. Antibody attached
to the harvested particles can be quantiﬁed using a reaction of the TMB substrate and
the HRP conjugated to the anti-CTX-II antibody. The reading are then compared to
solution of known antibody concentrations.144
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Purpose: Knee joint loads in walking are a mechanistic pathway to
initiation and progression of knee osteoarthritis (OA). These loads have
been shown to be modiﬁable through alterations in walking biome-
chanics in healthy individuals. Our purpose was to determine the gait
characteristics in individuals with knee OA that predict knee joint loads
to identify potential load-reducing behavioral adaptations.
Methods: The Intensive Diet and Exercise for Arthritis trial (IDEA) was
a prospective, single-blind, randomized controlled trial that enrolled
454 overweight and obese (mass:92.9 kg, height:1.66 m, BMI:33.6 kg/
m2), older (age:65.6 yrs) female (72%) and male adults with pain and
radiographic evidence of tibiofemoral OA (KL:2-3). After providing
written informed consent participants were assessed with three-
dimensional gait analysis using force plate and motion capture systems.
Gait biomechanics were assessed through standard inverse dynamics
followed by the application of a biomechanical knee model predicting
tibio-femoral compressive and shear forces. These forces were then
correlated with gait characteristics shown to be related to and causative
of knee loads in healthy adults, body weight and height, and WOMAC
pain and stiffness scores through Pearson ProductMoment Correlations.
Results: Mean baseline WOMAC pain and stiffness scores were: 6.45
(3.11), 3.49 (1.57). Mean baseline gait characteristics included: stride
length and rate: 1.30 (0.17) m, 0.93 (0.07) Hz; walking velocity: 1.21
(0.19) m/s; knee ﬂexion after heel strike: 27.4 (11.0) degrees; knee
compressive and shear forces: 2,683 (938) N, 397 (144) N. Signiﬁcant
correlations with knee compressive and shear forces are listed in table 1
in order of strongest toweakest. The relationships were similar between
all variables and knee compression and shear but slightly weaker for
shear. Pain, stiffness and stride rate were not related to knee loads.
Conclusions: Along with losing weight, older adults with knee OA can
enact behavioral changes in their locomotion biomechanics to reduce
knee joint loads. These include using shorter stride lengths with less
knee ﬂexion and walking at slower velocities. This combination of gait
adaptations is feasible in that it is well established that shorter strides
have less knee ﬂexion and produce slower gaits. The simple recom-
mendation of reducing stride length which would also reduce knee
ﬂexionandvelocitymaybe sufﬁcient to favorablyalter gait in adultswith
knee OA. Additionally, the relationships between these gait character-
istics and knee loads are similar to those previously reported for healthy
adults. We conjecture that pain and stiffness were not related to knee
joint loads in the current sample because these adultswerehomogenous
in their pain scores, had already adapted to pain and stiffness, and that
most amounts of pain or stiffness may elicit similar gait adaptations. It
remains to be investigated whether these gait adaptations, if initiated
soon after the onset of knee OA can alter the rate of disease progression.
Supported by grants from NIH R01 AR052528, P30 AG21332, M01 RR00211Table 1
Signiﬁcant correlation coefﬁcients (all p<0.05)
Weight Height Stride Length Velocity Knee Flexion BMI
Knee Compression 0.61 0.61 0.65 0.47 0.44 0.25
Knee Shear 0.51 0.50 0.46 0.38 0.19 0.21145
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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S86Background: Total knee arthroplasrty (TKA) is the most common
treatment for end-stage knee OA, with approximately 500,000
procedures performed each year in the United States. Several studies
have examined the long-term effects of TKA on the biomechanics of
the operated knee and have found that most patient still demonstrate
poor gait patterns that are similar to their gait patterns preopera-
tively. In the frontal plane, researchers have found that KAM is
improved at 6 months after surgery, but slowly regresses back to
higher, preoperative levels after 1 year. In the long-term, KAM is not
signiﬁcantly different from preoperative levels. This ﬁnding is note-
worthy since high KAM may result in prosthetic degradation and
failure in the long term.
There is a lack of information on the biomechanical postoperative
results of surgery in the period earlier than six months. The purpose
of the present study was to determine if gait patterns of the knee in
the frontal plane are improved in the early postoperative period.
This would help determine what, if any, changes can be made to
therapy protocols to prevent regression to preoperative gait levels
with time. Furthermore, outcomes were examined across different
knee prosthetics to determine if differences exist between prosthetic
types.
Methods: Fifty patients were examined before and two months after
TKA. Patients underwent a 3D gait analysis using the Vicon Motion
Analysis system (Oxford Metrics Ltd., Oxford, UK). Patients completed
a VAS scale for pain and functional tests. Knee prosthetics included
either PCL-retaining or PCL sacriﬁcing, and custom ﬁt design or not.
Results: Peak knee varus angle during gait showed a signiﬁcant
reduction and improvement of 3.1 postoperatively (p¼0.001) (Figure
1). After surgery, ﬁrst and second peak KAM decreased to 71% and
77% of preoperative values (Figure 2), respectively (both p¼0.001),
and knee adduction impulse decreased by 30% postoperatively
(p<0.001) (Table 1) and VAS pain scores decreased by 21% (p<0.001).
Spatiotemporal parameters and functional tests did not yet show
signiﬁcant improvements by two months. No signiﬁcant differences
were found between outcomes in patients undergoing PCL retaining
TKA or PCL sacriﬁcing TKA, or between patients undergoing custom
ﬁt TKA and those not. Changes were consistent across BMI, age,
gender and pain scores.
Conclusions: TKA results in high improvement in kinematic and
kinetic parameters in the frontal plane early in postoperative recovery.
The results also suggest that there is an absence of differences
between types of knee prostheses. When compared to the ﬁndings of
previous studies, the results suggest that early after surgery, TKA
patients will show decreased, improved KAM, but these improve-
ments are slowly lost over the ﬁrst and second year postoperatively.
This highlights the importance of early intervention postoperatively
aimed at maintaining the low levels of KAM and joint loading. This
may help reduce the risk of prosthetic failure and surgical revision in
the long-term.Frontal Gait Biomechanical Parameters Before and Two Months After Total Knee
Arthroplasty
Parameter Preoperative Two Month
Follow-Up
Signiﬁcance
Spatiotemporal
Walking speed (m/s) 0.780.22 0.720.21 P¼0.069
Step length normalized
to leg length
0.560.12 0.540.12 P¼0.294
Single limb support (%GC) 33.65.1 32.85.0 P¼0.368
Kinematic and Kinetic
Peak varus angle (deg.) 4.58.4 1.45.3 P¼0.001**
Varus angle range of
motion (deg.)
4.22.8 3.02.0 P¼0.007**
Peak adduction moment
1 (%BW*Ht)
3.11.5 2.20.81 P<0.001**
Peak adduction moment
2 (%BW*Ht)
2.61.4 2.00.86 P¼0.001**
Adduction impulse 120.160.0 84.436.2 P<0.001**
Symptoms and Function
VAS Pain Scale 7.22.0 5.72.0 P<0.001**
Timed-Up-Go Test (min) 12.43.3 12.12.5 P¼0.544
6 Minute Walk Test (min) 330.7102.9 304.995.8 P¼0.102146
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Purpose: Although a wealth of literature indicates a link between peak
knee adduction moment (pKAM) during walking and progression of
medial tibiofemoral osteoarthritis (OA), the strength of the evidence
supporting valid associations has not been evaluated systematically.
Methods: We systematically searched MEDLINE, Scopus, AMED,
CINAHL and SportsDiscus for prospective cohort studies and random-
ized controlled trials (RCTs) from 1950 through October 2012 investi-
gating exposures to knee joint loading during walking in relation to
structural knee OA progression. Studies were included if they met the
following criteria: Prospective cohort studies or RCTs that follow-up
subjects for at least 1 year pertaining to the effect of exposure to pKAM
during walking on structural knee OA progression assessed by X-ray or
MRI. Two reviewers independently assessed eligibility and consensus
was reached via discussion. Meta-analysis was used to estimate the
combined odds ratio (OR) for structural disease progressionwith higher
baseline pKAM.
We used the Bradford Hill guidelines to derive a causation score from 0-
4 (4¼strong evidence of causality) based on 4 criteria: Strength of
association (OR>5¼strong, statistically signiﬁcant OR<5 ¼ moderate,
non-signiﬁcant OR ¼ no association); Consistency between studies
(association found in 75% of studies); Temporality (exposure precedes
progression); and Biological Gradient (risk of progression increase
incrementally with increase in pKAM) for pKAM exposure in cohort
